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Abstract
Web-based training and testing tools are an important component of learning in numerous higher education institutions. Such 
tools are often implemented to provide students with more engaging and interactive learning experiences. To assess their benefits 
for various student success initiatives, an instrument must be developed and validated trough an experiential study/survey. The 
purpose of this study is to redesign a previously validated instrument and use it to examine the impact of web-based training and 
testing tools on student learning from students’ perspective and explore students’ satisfaction level with the tool.
© 2015 The Authors. Published by Elsevier Ltd.
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1. Introduction
Both public and private higher education institutions across the globe face similar challenges such as creating 
more meaningful learning experiences, improving learning processes and outcomes, and encouraging student 
engagement. Hence, to address such challenges, and with the rise of web-based learning services, numerous 
publishers offer web-based training and testing tools.
Web-based training and testing tools are mainly employed to provide students with more engaging and 
interactive learning experiences, and to enhance and support classroom teaching. However, they can also help 
instructors engage in effective teaching practices, enhance and support classroom teaching, organize lessons, track 
student progress, and provide with an instant grading, reporting and assessment tool. Although one would agree that 
creating an engaging course and delivering a rich learning experience take more than great software, web-based 
* Corresponding author. Tel.: +1-413-796-2304; fax: +1-413-796-2068.
E-mail address: tbayrak@wne.edu
 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of Istanbul Univeristy.
1033 Tuncay Bayrak and Bahadir Akcam /  Procedia - Social and Behavioral Sciences  195 ( 2015 )  1032 – 1041 
training and testing tools are an important component of learning in many higher education institutions. Thus, 
incorporating training and testing tools into a course may enhance and facilitate students’ participation in active 
learning and reinforce course content.
This research focuses on designing an instrument to examine the impact of a web-based training and testing tool 
on student learning from students’ perspective and explore students’ satisfaction level with the tool. A group of 
instructor at a private university in the North East incorporated the tool into an IT course called Problem Solving 
with Business Tools which is required for all freshmen regardless of their major. Because the instructors spend a 
great deal of class time teaching various problem solving skills and tools, and not enough class time challenging 
students with real-life business problems, the university decided to make use of a web-based tool. The expectation 
was that students could, on their own, understand features and functions of Excel and Access using the tool so that 
they could spend more time in class demonstrating their ability to use and apply their skills in support of business 
problem solving and decision-making. This study employs a web-based testing tool known as SAM from Cengage 
Learning that can simulate Microsoft Office applications such as Excel and Access
2. Literature Review 
Numerous studies have examined the success factors behind the use of various information technologies in 
organizations. A number of research frameworks such as the Information Systems Success Model (Delone & 
McLean, 2003; DeLone & McLean, 1992) focus on the relationship between user attitude, technology, information 
and net benefits to organization and individuals. Other frameworks such as the Technology Acceptance Model 
(Davis, Bagozzi, & Warshaw, 1989; Davis, 1989; Doll & Torkzadeh, 1988) focus on user acceptance and 
satisfaction.
Various information technology applications have been incorporated into the learning domain in different e-
learning settings and researchers have been studying the effectiveness of such applications in these settings.
Enhanced classroom, blended learning, and fully online learning are three major forms of e-learning (Garrison & 
Kanuka, 2004, p. 97). Technologies such as computers, projectors, smart boards or handset systems are used to 
enhance classroom activities in an enhanced classroom form of e-learning (Draper, Cargill, & Cutts, 2002). Fully 
online learning such as massive open online courses (MOOCs) does not offer any in-class activities (Rodriguez, 
2012). Blended learning represents a learning experience based on a combination of face-to-face learning and online 
learning. While this categorization of different types of e-learning is useful to distinguish different uses of 
technology in education, there are so many variations of e-learning forms and coming with a perfect categorization 
is a hard task. These forms are under constant change. For example, fully online learning systems advocates  have 
been trying to incorporate the advantages of in class learning experience with new system features (Byrne, 2014).
Our research is based on a blended learning course setting.
A study by Twigg (2003) defines four categories of blended learning: replacement, supplemental, emporium and 
buffet. In the replacement model, face-to-face class activities are replaced by online activities and class time is 
reduced. In the supplemental model, online resources are provided as a supplemental source without reducing the 
class time. Students heavily depend on the online lectures in the emporium model, but they can access a learning 
resource center to get help. In the buffet model, student can choose among face-to-face and online modules 
depending on their needs and preferences. Our research setting best fits the supplemental model among these 
categories. In our research setting, class time was not reduced and instructors used the online resource as a 
supplemental tool.
In addition to the traditional information systems success research, the education context brought new dimensions 
related to the dynamics of learning such as learning methods or models. In their Adoptive Structuration Theory, 
(DeSanctis & Poole (1994) based their theoretical model on technology-mediated learning. Gupta & Bostrom (2009)
identified learning methods as part of the structural impact. Piccoli et al. (2001) developed a framework for virtual 
learning environment effectiveness and included learning models as part of the design dimension. Bitzer et al. 
(2012, p. 3) developed a conceptual productivity framework based on Information Success Model (Delone & 
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McLean, 2003), the productivity concept (Grönroos & Ojasalo, 2004), and the learning success theory (Kirkpatrick 
& Kirkpatrick, 2005).
Bitzer et al. (2012) indicate that current technology-mediated learning research is not organized around a pivotal 
theoretical foundation. According to their literature review of 91 peer-reviewed research articles; 56 studies did not 
refer to a theoretical foundation and remaining 35 studies referred to a theoretical foundation 51 times. Only eight 
times Information Systems Success Model (Delone & McLean, 2003) or Technology Acceptance Model (Davis, 
1989) was referred to as a theoretical foundation (Bitzer et al., 2012). In their study based on Information Systems 
Success Model for e-learning systems, Freezer et al. (2010) report that system quality and information quality 
indirectly impact the system success, mainly through user satisfaction. In our study, we explore the effectiveness of 
the technology-mediated learning environment from an end-user satisfaction perspective (Doll & Torkzadeh, 1988, 
1991). Major constructs of this study (content, accuracy, format, ease of use and timeliness) are also explored using 
the above mentioned frameworks.
Simulation based training and assessment tools are frequently used in all modes of e-learning. Murphy et al. 
(2012) indicate that these tools are also effective tools for measuring assurance of learning standards for accredited 
business schools. Literature on the role of simulation based training and assessment tools in technology-mediated 
learning frequently cite several tools such as “Skills Assessment Manager” (SAM) by Cengage Learning, SimNet 
(McGraw-Hill), and MyITLab (Pearson) (Hill, 2011). One of the common themes in the literature is the use of these 
tools in student skill assessment in introductory information systems courses (Serwatka, 2003) to measure initial 
skill levels of students and to determine exempt status of students for a given course (Tesch, Murphy, & Crable, 
2006; Wallace & Clariana, 2005). Such initial assessment is important given the significant misperception of 
students about their spreadsheet skills at the beginning of such courses (Grant, Malloy, & Murphy, 2009). These 
tools can also simulate a lecture with verbal guidance, provide interactive training with behavioural modelling, offer
individual trials without help, and grade the submitted work (Hardin, Looney, & Fuller, 2014, p. 8).
A number of researchers explored the effectiveness of these tools in different learning environments. For 
instance, having compared the traditional classroom environment with the blended learning environment; some 
research reported lower attrition rates, a lower failure rate, and higher student satisfaction in the blended 
environment than in the traditional environment (Cooper, 2011), whereas some other research reported no 
significant difference between the traditional and the blended learning environment, in spite of slightly higher 
performance (Kakish, Pollacia, & Heinz, 2011) or favorable student rating (Napier, Dekhane, & Smith, 2011) in the 
blended classrooms. Having compared the fully online form to the blended and the traditional classroom settings; a
study by (Davies, Dean, & Ball, 2013) reports that blended and traditional settings are  more effective than the fully 
online setting. They further suggest that students are frustrated with the simulation’s instruction and assessments and 
they are less likely to take another course in fully online form. Another study (Piccoli et al., 2001) reports some 
conflicting results that there is no significant difference between fully online and traditional classrooms in terms of 
performance, but students in the fully online form report higher computer self-efficiency. 
3. Methodology
3.1. Research Method and Data Collection
This study is based on data gathered through a survey taken by students at a small private university in the 
Northeast USA. The survey was posted on a virtual classroom used by the university and students had the right not 
to participate in the study. The university wanted to explore the impact of a web-based training and testing tool on 
student learning outcomes and measure student satisfaction level with the tool used in a required IT course.
In this study, student satisfaction with the training and testing tool was measured using a previously validated 
structured questionnaire adapted from Doll and Torkzadeh (1988), consisting of five subscales: content, accuracy, 
format, ease of use, and timeliness. After examining Doll and Torkzadeh (1988) instrument, we decided to revise the 
instrument and added two more measures of perceived overall satisfaction and reliability to the survey. We 
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generated 24 items to measure students’ perceptions. Some items were taken directly from the instrument without 
any changes; some were slightly modified to better reflect what was being measured. Some items in the 
questionnaire had to be reworded in reference to SAM, which is a training and testing tool used in this study. We 
finally designed the survey by grouping the 24 items into seven main constructs and used it to solicit students’ 
perceptions of the tool content, accuracy, format, ease of use, timeliness, reliability and satisfaction. A five-point 
Likert-type scale was employed in the questionnaire where 1=strongly disagree and 5=strongly agree.
Students were informed that participation in this study was voluntary and the confidentiality of their identity in 
the survey would be maintained. The questionnaire asked students to rate the extent to which they agree with each 
statement by circling a number from one to five. Responses were obtained from 101 students enrolled in five 
sections of the same course. 
3.2. Sample Characteristics
This study was conducted with a sample of 101 students enrolled in a required IT/MIS course at a private 
university located in the Northeast USA. Students were first asked to identify their gender. As seen in table 1, males 
make up 65.30 percent of the sample and females make up 34.70 percent. Students were then asked to indicate their 
major. It was reported that 14.85 percent majored in Accounting, 8.91 percent majored in Finance, 11.88 percent 
majored in General Business, 8.91 percent majored in Management and Leadership, 9.90 percent majored in 
Marketing/Marketing Comm., 16.83 percent majored in Sport Management, 14.85 had an Exploratory major, and 
finally 13.86 percent majored in various fields of studies (table 1). 
Table 1. Sample respondents characteristics
Item Category Frequency Percent Cumulative percent
Gender
Male 66 65.30 65.30
Female 35 34.70 100.00
Major
Accounting 15 14.85 14.85
Finance 9 8.91 23.76
General Business 12 11.88 35.64
Management and Leadership 9 8.91 44.55
Marketing /Marketing Comm. 10 9.90 54.45
Sport Management 17 16.83 71.28
Exploratory 15 14.85 86.13
Other 14 13.86 100.00
3.3. Internal Consistency, Convergent and Discriminant Validity
Because we added two new measures to the instrument developed by Doll and Torkzadeh (1988), we analyzed 
the data to examine the reliability and validity of the instrument.
The internal consistency reliability measure was calculated for the entire model as well as for each measure using 
Cronbach’s alpha coefficient. As pointed out by Nunnally and Bernstein (1994), internal consistency reliability is 
useful in the construction of a new instrument and measures the inconsistency of different questions intended to 
measure the same variable. Cronbach’s alpha values range from 0.89 to 0.94. All alpha values for all factors in each 
category are well above the recommended value of 0.7 (Nunnally & Bernstein, 1994).
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The reliability values, means, and standard deviations are reported in table 2. As seen in table 2, item C2 in the 
content category, item A4 in the accuracy category, and item F4 in the format category, item E2 in the ease of use, 
item T2 in the timeliness category, item R1 in the reliability category, and item S1 in the satisfaction category 
attained the highest mean values. 
Table 2. &URQEDFK¶VĮUHOLDELOLW\FRHIILFLHQWIRUWKHLWHPPRGHOQXPEHURILWHPVIRUHDFKYDULDEOHDQGWKHLUUHOLDELOLW\VKRZQLQparenthesis)
Item 
Code 
Item Description                                       Mean SD
C1     
C2     
C3      
C4     
C5
Content (5)  (reliability=0.94)
SAM provides the precise information I need
The information content meets my needs.
SAM provides reports that seem to be just about what I need.
SAM provides sufficient information.
I find the output relevant.
3.68
3.71
3.54
3.65
3.60
0.96
0.99
1.13
0.99
1.04
A1     
A2     
A3     
A4
Accuracy (4) (reliability=0.89)
SAM data is accurate. 
I feel the SAM main page output is reliable.
I find SAM is dependable.
I am satisfied with the availability of the SAM webpage.
3.54
3.77
3.53
3.88
1.02
0.90
1.08
0.97
F1     
F2     
F3     
F4     
Format (4) (reliability= 0.89)
I think the SAM main page output is presented in a useful format.
The information displayed by the SAM main page is clear.
I am happy with the layout of the SAM main page.
The SAM main page output is easy to understand.
3.86
3.88
3.80
3.90
0.84
0.88
0.87
0.90
E1
E2
E3
Ease of Use (3) (reliability=0.90)
SAM is user friendly
SAM is easy to use.
Overall the SAM system is efficient.
3.79
3.81
3.59
0.96
0.99
1.12
T1
T2
Timeliness (2) (reliability=0.91)
I get the information I need in time
SAM provides up-to-date information.
3.84
3.86
0.90
0.86
R1
R2
Reliability (2) (reliability=0.92)
Overall, I am satisfied with the SAM system reliability
I am satisfied with the SAM system performance
3.56
3.38
1.10
1.15
S1
S2
S3
S4
Satisfaction (4) (reliability=0.91)
Overall, I am satisfied with SAM.
Based on my experience with SAM, I’d buy SAM again.
Based on my experience with SAM, I’d recommend this product to a friend.
Considering the overall value of SAM I paid for, it was worth more than I paid for it.
3.38
2.91
3.04
2.56
1.12
1.12
1.10
1.07
Entire Instrument (24) (reliability=0.97)
A factor analysis was performed on the 24 items using principal components as the means of extraction and 
varimax as the method of rotation without specifying the number of factors. As seen in table 3, item C2 in the 
content category, item A2 in the accuracy category, and item F3 in the format category, item E1 in the ease of use 
category, items T1 and T2 in the timeliness category, items R1 and R2 in the reliability category, and item S3 in the 
satisfaction category attained the highest factor loading. All items in table 3 have large factor loadings on their 
corresponding factors, indicating that items in each category are a good measure of the corresponding construct. As 
suggested by Mueller (1996), the larger the factor loadings, the stronger the evidence that the measured variable 
represents the underlying construct. Thus, the high loadings in table 3 can be interpreted as good construct validity 
for the 24 items of the instrument.
To make sure that the items in each category measured the same factor corrected item-to-total correlations were 
examined for each factor. Based on this analysis, items were to be eliminated if their corrected item total correlation 
was less than 0.50. As seen in table 3, no item was eliminated as their corrected item total correlation was greater 
than 0.50. This analysis is often performed to assess internal consistency.
Table 3. Factor loading, item reliability, and corrected-item-to-total correlation, reliability, and AVE
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Construct Item Code
(Variable) 
Factor 
Loading
Item 
Reliability
Item-to-total 
correlation
&URQEDFK¶VĮ Average Variance 
Extracted (AVE)
Content
C1 0.900 0.811 0.813
0.94 0.813
C2 0.931 0.868 0.862
C3 0.894 0.799 0.796
C4 0.904 0.818 0.784
C5 0.878 0.771 0.783
Accuracy
A1     0.831 0.690 0.680
0.89 0.773A2     0.924 0.854 0.765
A3     0.872 0.761 0.815
A4   0.886 0.785 0.831
Format 
F1     0.927 0.859 0.760
0.95 0.873F2     0.938 0.879 0.532
F3     0.947 0.897 0.732
F4   0.926 0.857 0.751
Ease of Use
E1 0.936 0.875 0.776
0.90 0.852E2 0.931 0.866 0.731
E3 0.902 0.814 0.842
Timeliness T1 0.959 0.919 0.779 0.91 0.919
T2 0.959 0.919 0.756
Reliability R1 0.964 0.929 0.850 0.92 0.929
R2 0.964 0.929 0.834
Satisfaction
S1 0.892 0.796 0.845
0.91 0.796S2 0.930 0.865 0.720
S3 0.958 0.918 0.791
S4 0.779 0.606 0.757
We also evaluated the instrument for convergent and discriminant validity. As suggested by Fornell and Larcker 
(1981), convergent validity can be assessed by the use of Average Variance Extracted (AVE), and item reliability. 
The AVE values range from 0.773 (Accuracy) to 0.929 (Reliability) and item reliabilities range from 0.606 (item 
S4) to 0.929 (items R1 and R2). As reported in table 3, the AVE value for each variable and item reliability for each 
item is greater than the cutoff value of 0.5 (Fornell & Larcker, 1981), indicating that the instrument demonstrates 
good convergent validity.
Fornell and Larcker (1981) suggest that discriminant validity can be demonstrated when the AVE value for each 
variable is greater than the corresponding squared correlation between two constructs. As seen in table 5, all of the 
squared correlations are smaller than the AVE values for each variable. Hence, the instrument used in this study 
exhibits evidence of discriminant validity.
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Table 4. Squared correlations
Variables Content Accuracy Format Ease of Use Timeliness Reliability Satisfaction
Content 0.813
Accuracy 0.621 0.773
Format 0.623 0.607 0.873
Ease of Use 0.584 0.454 0.542 0.852
Timeliness 0.564 0.638 0.651 0.457 0.919
Reliability 0.599 0.692 0.307 0.539 0.540 0.929
Satisfaction 0.548 0.594 0.477 0.573 0.342 0.585 0.796
Diagonal elements in table 4 are the average variance extracted for each variable/factor. Off-diagonal elements 
are the squared correlations between constructs. As seen, all average variance extracted values are greater than the 
corresponding squared correlations between the constructs. Thus, the instrument used in this study exhibits 
discriminant validity.   
3.4. Analyses and Results: The Perceptions of Benefits of SAM
In order to explore the perceptions of benefits from the incorporation of SAM into the course, we further 
analyzed our sample using various criteria such gender, grades received, major, and the instructor. All analyses 
performed in this section were carried out at a significance level of .05. 
We first decided to explore if students’ gender had any impact on their satisfaction level with the tool. To 
determine if gender is a factor in students’ satisfaction level with SAM, we ran a t-test. As seen in table 5, because 
the p-value, 0.608, is greater than the level of significance 0.05, we cannot conclude that there is a significant 
difference between male and female students' perception of SAM. Results indicate that the means for the two 
populations are not different. Consequently, in this study gender does not affect students’ satisfaction level with 
SAM.   
Table 5. T-test results for gender and satisfaction level
Male Female
Construct Mean SD Mean SD P-value
Content 3.68 1.07 3.57 0.94
0.608
Accuracy 3.69 1.06 3.66 0.91
Format 3.85 0.96 3.88 0.70
Ease of Use 3.72 1.04 3.77 1.03
Timeliness 3.89 0.97 3.77 0.73
Reliability 3.55 1.13 3.33 1.13
Satisfaction 3.06 1.14 2.81 1.15
Grand Mean           3.64           3.54
We further analyzed the data using students’ final grades received in this course to determine if students had 
different satisfaction levels. As seen in table 6, those who failed in the course surprisingly reported the highest 
satisfaction level followed by students who received an “A”. Those who received a “C” reported the lowest 
satisfaction level with the tool. To examine if the means for the five populations were different we ran ANOVA. 
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Table 6. ANOVA test results for grades received and satisfaction level
A B C D F
Construct Mean Mean Mean Mean Mean F P-value F critical
Content 3.90 3.47 3.29 3.60 4.16
9.75 0.000035 2.680
Accuracy 3.87 3.59 3.25 3.75 4.30
Format 4.09 3.81 3.47 3.85 4.20
Ease of Use 3.95 3.69 3.24 3.67 4.60
Timeliness 4.00 3.71 3.57 4.00 4.30
Reliability 3.83 3.23 2.95 3.54 4.20
Satisfaction 3.15 3.04 2.59 2.71 3.75
Grand Mean 3.83 3.51 3.19 3.59 4.22
Because the p-value, 0.000035, is less than the level of significance 0.05, we can conclude that there is a 
significant difference among students in terms of their final grades. The means for the five populations are 
statistically and significantly different.
The IT course in which the tool was used was taught by four different instructors. While they were all of the 
same gender, we wanted to analyze the data to explore if students taking the course with a different instructor 
reported a different satisfaction level with the tool. As seen in table 7, the students who had taken the course with 
BA reported the highest satisfaction level, the students who took the course with TB indicated the lowest satisfaction 
level. The reason for this might be the fact that it was required for the students who took the course with BA to use 
the tool. Instructor TB did not require his students to use the tool as it was optional for them to utilize the tool in the 
course.
Having run ANOVA, because the level of significance 0.05 is greater than the p-value 0.000176, we conclude 
that students’ satisfaction level with the tool is significantly and statistically different. 
Table 7. ANOVA test results for instructors and satisfaction level
BA TB SM RW
Construct Mean Mean Mean Mean F P-value F critical
Content 3.92 3.04 3.81 3.68
10.06 0.000176 3.009
Accuracy 3.80 3.25 3.85 3.71
Format 4.05 3.22 3.97 3.99
Ease of Use 4.02 3.20 3.97 3.70
Timeliness 3.97 3.25 3.93 4.01
Reliability 3.79 2.92 3.68 3.48
Satisfaction 3.16 2.49 3.39 2.89
Grand Mean 3.82 3.05 3.80 3.64
We finally analyzed the data in terms of students’ majors. As shown in table 1, students reported that 14.85 
percent majored in Accounting, 8.91 percent majored in Finance (FIN), 11.88 percent majored in General Business 
(GBUS), 8.91 percent majored in Management and Leadership (MLE), 9.90 percent majored in 
Marketing/Marketing Comm. (MKT), 16.83 percent majored in Sport Management (MSP), 14.85 had an 
Exploratory major (EBUS), and finally 13.86 percent majored in various fields of studies (OTHER).
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While those who majored in Accounting and Marketing reported the highest level of satisfaction, those who had 
an Exploratory major reported the lowest satisfaction level with the tool. To investigate if the means for the eight 
populations were different, we ran ANOVA.
Table 8. ANOVA test results for major and satisfaction level
ACT EBUS FIN GBUS MLE MSP MKT OTHER
Construct Mean Mean Mean Mean Mean Mean Mean Mean F P-value F critical
Content 3.84 3.23 3.47 3.52 2.98 4.00 4.12 3.73
4.95 0.000280 2.200
Accuracy 3.90 3.15 3.44 3.72 3.58 3.86 3.90 3.76
Format 4.15 3.42 3.61 3.90 3.58 4.09 4.23 3.80
Ease of Use 4.02 3.55 3.29 3.86 3.51 3.76 4.00 3.66
Timeliness 4.07 3.47 3.72 3.67 3.56 4.12 4.25 3.86
Reliability 3.80 2.73 3.16 3.37 3.50 3.55 3.90 3.82
Satisfaction 3.23 2.60 2.75 3.04 2.56 3.19 3.23 3.02
Grand Mean 3.95 3.16 3.35 3.58 3.32 3.80 3.95 3.66
As sees in table 8, since the p-value 00028, is less than the level of significance 0.05, and the F value is greater 
than the F-critical value, we conclude that there is a significant difference among students in terms of their majors 
and satisfaction level with the tool.
4. Discussions and Conclusion
A growing number of higher education institutions are implementing and incorporating a web-based training and 
testing tools into the curriculum to provide interactive learning experiences, increase student engagement, improve 
learning outcomes, facilitates students’ participation in active learning, and reinforce course content. However, to be 
able to assess such benefits and use them for various student success initiatives, an instrument must be developed 
and validated trough an experiential study/survey.
Since measuring learning outcomes and reporting evidence of learning necessitates the use of a reliable and valid 
instrument, in this experiential study, we first redesigned a previously validated instrument by adding a couple of 
new constructs and made an attempt to revalidate it and provide additional evidence of its reliability. As outlined in 
the data analysis section, we employed the instrument through an end-of semester survey, and were able to 
revalidate it. This study’s results indicate that the instrument appears to be a reliable and valid instrument.
In order to explore the perceptions of benefits from the incorporation of SAM into the course, we further 
explored and analyzed our sample using various criteria such gender, grades received, major, and the instructor who 
taught the course. The results suggest that while gender does not affect students’ satisfaction level with the tool, the 
final grades received, the instructor who they took the course with, and their majors significantly affect students’ 
satisfaction level with the tool employed in this study.
Further research may be needed to explore the unique contributions of such web-based training and testing tools 
in higher education and see if they provide students with the aforementioned benefits. Such tools may also be 
investigated to gather more detailed information about their value and see if they can be used across disciplines and
degree programs.     
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